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CLAIMS 

1. (ORIGINAL) An apparatus including a multistage differential 
amplifier with commonly controlled input and output common mode voltages, 
comprising: 

first and second differential input terminals to convey first and second 
phases of a differential input signal with an associated input common mode 
voltage; 

first and second differential output terminals to convey first and second 
phases of a differential output signal corresponding to said differential input signal 
with an associated output common mode voltage; 

a common mode control terminal to convey a common mode control signal 
for jointly controlling said input and output common mode voltages; and 

a plurality of differential amplifier circuits successively coupled between 
said common mode control terminal, said first and second differential input 
terminals, and said first and second differential output terminals, wherein 

each one of said plurality of differential amplifier circuits includes 
first and second amplifier input terminals, first and second amplifier output 
terminals, an input control terminal and an output control terminal, 

a first one of said plurality of differential amplifier circuits is 
coupled to said first and second differential input terminals via said first and 
second amplifier input terminals, and is further coupled to said common mode 
control terminal via said input control terminal, 

a last one of said plurality of differential amplifier circuits is 
coupled to said first and second differential output terminals via said first and 
second amplifier output terminals, and 

said first and second amplifier input terminals and said input control 
terminal of each succeeding one of said plurality of differential amplifier circuits is 
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coupled to said first and second amplifier output terminals and said output control 
terminal, respectively, of a preceding one of said plurality of differential amplifier 
circuits. 

2. (ORIGINAL) The apparatus of claim i, wherein each one of said 
plurality of differential amplifier circuits comprises: 

a first circuit branch inoluding said first amplifier input and output 
terminals; 

a second circuit branch including said second amplifier input and output 
terminals; and 

a third circuit branch including said input and output control terminals. 

3. (ORIGINAL) The apparatus of claim 2, wherein each one of said 
plurality of differential amplifier circuits further, comprises a shared terminal via 
which said first, second and third circuit branches are mutually coupled. 

4. (ORIGINAL) The apparatus of claim 2, wherein each one said first, 
second and third circuit branches of at least said first one of said plurality of 
differential amplifier circuits comprises a plurality of telescopically coupled 
NMOS transistors. 

5. (ORIGINAL) The apparatus of claim 2, wherein each one said first, 
second and third circuit branches of at least said last one of said plurality of 
differential amplifier circuits comprises a plurality of telescopically coupled 
CMOS transistors, 

6. (CURRENTLY AMENDED) The apparatus of claim 1, Author 
comprising: A n apparatus including a multistage differential amplifier with 
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common ly controlled input and output co mmon mn de voltages, comprisin g : 

first and second differential input terminals to convey first and second 

phases of a differential input signal with an associated input common mode 
voltage; 

first and s econd differential output terminals to convey first and second 

phases of a differential output signal corresponding to said differential input signal 
with an associated output common mode voltage: 

a common mode control terminal to convey a common mode control signal 

for jointly controlling said input and output common mode voltages: 

a plurality of differential amplifier circuits successively coupled between 

said common mode control terminal, said first and second differential input 
terminals, and said fi rst and seoond differential outnut terminals, wherein 

____ each one of said plurality of differential amplifier circuits includes 

first and second ampli fier input terminals, first and second amplifier output 
terminals, an input control terminal and an output control terminal. 

a first one of said plurality of differential amplifier circuits is 

coupled to said first and second differen tial input terminals via said first and 
second amplifier input terminals, and is further coupled to said common mode 
control terminal via said input control terminal. 

a last one of said plurality of differential amplifier circuits is 

coupled to said fim and second differential outpxit terminals via said first and 
second amplifier outnut te rminals, and 

said first and second amplifier input terminals and s aid input control 

terminal of each succeeding one of said plurality of differential amplifier circuits is 
POVPfcd to said first and second amplifier output terminals and said output control 
terminal, respectively, of a preceding one of said plurality of differential amplifier 
circuits; 

a first biasing circuit coupled to a portion of said plurality of differential 
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amplifier circuits and responsive to a first bias current by providing at least a first 
bias voltage thereto; and 

a second biasing circuit coupled to another portion of said plurality of 
differential amplifier circuits and responsive to a second bias current by providing 
at least a second bias voltage thereto. 



7* (ORIGINAL) The apparatus of claim 6, wherein said first biasing 
circuit is further coupled to said common mode control terminal and responsive to 
said first bias current and said common mode control signal by providing said at 
least a first bias voltage. 

8. (ORIGINAL) An apparatus including a multistage differential 
amplifier with commonly controlled input and output common mode voltages, 
comprising: 

input differential amplifier circuitry including 

first and second input amplifier input terminals for reception of first 
and second phases of a differential input signal with an associated input common 
mode voltage, 

first and second input amplifier output terminals, 

an input amplifier control input terminal for reception of a common 

mode control signal, and 

an input amplifier control output terminal; 
intermediate differential amplifier circuitry including 

first and second intermediate amplifier input terminals coupled to 

said first and second input amplifier output terminals, 

first and second intermediate amplifier output terminals, 

an intermediate amplifier control input terminal coupled to said 

input amplifier control output terminal, and 
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an intermediate amplifier control output terminal; and 
output differential amplifier circuitry including 

first and second output amplifier input terminals coupled to said 
first and second intermediate amplifier output terminals, 

first and second output amplifier output terminals for conveyance of 
first and second phases of a differential output signal corresponding to said 
differential input signal with an associated output common mode voltage 
corresponding to said input common mode voltage, 

an output amplifier control input terminal coupled to said 
intermediate amplifier control output terminal, and 

an output amplifier control output terminal, 

9. (CURRENTLY AMENDED) The apparatus of claim ViL^herein 
said input differential amplifier circuitry, said intermediate differential amplifier 
circuitry and said output differential amplifier circuitry each comprises: 

first branch circuitry including said first amplifier input and output 
terminals; 

second branch circuitry including said second amplifier input and output 
terminals; and 

third branch circuitry including said input and output control terminals. 

10. (ORIGINAL) The apparatus of claim 9, wherein said input 
differential amplifier circuitry, said intermediate differential amplifier circuitry and 
said output differential amplifier circuitry each further comprises a shared terminal 
via which said first branch circuitry, said second branch circuitry and said third 
branch circuitry are mutually coupled. 

11. (ORIGINAL) The apparatus of claim 9> wherein said first branch 
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circuitry, said second branch circuitry and said third branch circuitry of said input 
differential amplifier circuitry comprises a plurality of telescopically coupled 
NMOS transistors. 

12. (ORIGINAL) The apparatus of claim 1 1 , wherein said first branch 
circuitry, said second branch circuitry and said third branch circuitry of said 
intermediate differential amplifier circuitry comprises another plurality of 
telescopically coupled NMOS transistors. 

13. (ORIGINAL) The apparatus of claim 9, wherein said first branch 
circuitry, said second branch circuitry and said third branch circuitry of said output 
differential amplifier circuitry comprises a plurality of telescopically coupled 
CMOS transistors. 

14. (CURRENTLY AMENDED) Tho apparatus of olaim 8, farther 
e emprkiing: An apparatus including a multistage differential amplifier with 
commonly controlled input and output common mode voltages, comprising: 
input differential amplifier circuitry including 

first and second input amplifier tnput terminals foT reception of first 

and second phases of a differential input signal with a n associated input common 
mode voltage, 

first and second input amplifier output terminals. 

an input amplifier control input terminal for reception of a common 

mods control signal aud 

an input amplifier control output terminal: 

intermediate differential amplifier circuitry including 

first and second intermediate amplifier i nput terminals coupled to 

said first and second input amplifier o utput terminals. 
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first and s econd intermediate amplifier output terminals. 

_ an intermediate amplifier control input terminal coupled to said 

input amplifier control qu ^ppf term inal, and 

an intermediate amplifier control output termin al; 

output differential amplifier circuitry including 

first and second output amplifier input terminals coupled to said 

first and second intermediate amplifier output terminals. 

— first and second output amplifier output terminals for conveyance of 

first and second phases of a differential output signal corresponding to said 
differential input signal with an associated output comm on mode voltage 
corresponding to said input common mode voltage. 

an output amplifier control input terminal coupled to said 

intermediate amplifier control output terminal, and 
an output amplifier control output terminal: 

first biasing circuitry coupled to at least said input differential amplifier 
circuitry and responsive to a first bias current by providing at least a first bias 
voltage thereto; and 

second biasing circuitry coupled to said output differential amplifier 
circuitry and responsive to a second bias current by providing at least a second bias 
voltage thereto. 



1 5. (ORIGINAL) The apparatus of claim 14, wherein said first biasing 
circuitry is further coupled to said input amplifier control input terminal and 
responsive to said first bias current and said common mode control signal by 
providing said at least a first bias voltage. 



16. (ORIGINAL) An apparatus including a multistage differential 
amplifier with commonly controlled input and output common mode voltages, 
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comprising: 

input amplifier means for receiving a common mode control signal and an 
input differential signal with an associated input common mode voltage and in 
response thereto providing a first intermediate differential signal and a first 
intermediate control signal, wherein said input common mode voltage is controlled 
by said common mode control signal; 

intermediate amplifier means for receiving said first intermediate 
differential signal and said first intermediate control signal and in response thereto 
providing a second intermediate differential signal and a second intermediate 
control signal; and 

output amplifier means for receiving said second intermediate differential 
signal and said second intermediate control signal and in response thereto 
providing an output differential signal corresponding to said input differential 
signal with an associated output common mode voltage corresponding to said input 
common mode voltage. 

17. (CURRENTLY AMENDED) Th e apparatus of - claim 16, further 
comprisimi: A n apparatus including a multistage differential amplifier with 
commonly controlled input and output common mode voltages, comprising: 

input amplifier means for receiving a common mode control signal and an 

input differential signal with an associated input common mode voltage and in 
rsspqnqe ft^retQ proving a fiyfl intermediate differential signal and a first 
intermediate control signal, wherein said input common mode voltage is controlled 
hv said common mode control signal: 

intermediate amplifier means for receiving said first intermediate 

differential signal and said first intermediate control signaland in response thereto 
providing a second intermediate differential signal and a second intermediate 
control signal: 
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outp ut amplifier means for r eceiving said se cond interm ediate differential 
signal and said second intermediate control signal and in response thereto 
providing an output differential signal corresponding lo said input differential 
signal with an associated output common mode voltage corresponding to said input 
common mode voltage; 

first biasing means for receiving a first bias current and in response thereto 
providing at least a first bias voltage for at least said input amplifier means; and 

second biasing means for receiving a second bias current and in response 
thereto providing at least a second bias voltage for said output amplifier means, 

18, (ORIGINAL) The apparatus of claim 17, wherein said first biasing 
means is for receiving said first bias current and said common mode control signal 
and in response thereto providing said at least a first bias voltage. 
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